The detection of trace levels of chemical, biological and other analytes has many important applications, including industry, forensics and environmental monitoring. Detection Journal is an international journal dedicated to the latest advancement of all areas that are related to detection. Nanotechnology based detection techniques may provide major advantages of low detection limits and rapid testing. This may allow scientists to know early about the case and provide the potential of stopping the problem at earlier stages.
Introduction
The primary goal of this journal is to provide a plat-form for scientists and academicians all over the world to provide, share and discuss various new issues and developments in different aspects of solid-state light sources, sensors devices development, samples' analysis, etc. It aims to determine the state-of-the-art and advances progress in fields related to detection and get through its developments.
Methods for Detection

Nanotechnology for Detection
Nanotechnology is being exploited in different fields of detection and generally analytical chemistry. The litera-ture regarding detection has been reviewed with focus on the role of nanotechnology in developing detection techniques. Most of the scientific reports recommend that more investigation should be on electrochemicalbased methods, in addition to the spectroscopic methods where nanotechnology somehow can be involved. I would like to stress that the booming progress in nanotechnology allows much to improve the methods and tools for detection and analysis. Nanotechnology plays a role in development of sensors and biosensors with interest for medicine, water, soil and food industry. The methods of synthesis of nanomaterials can be classified as depicted in Figure 1 . The functionalized nanomaterials such as nanotubes, graphene, semiconductors, quantum dots, metal nanoparticles and nanowires, are used as catalytic tools, immobilization platforms or as optical or electro-active labels to improve the sensing performance [1] - [4] . Functionalization of nanomaterials can be performed by several methods. These methods can generally be classified into two categories: covalent and noncovalent functionalization. 
Electrochemical Based Methods
Electrochemical sensor and electrodes using nano-structured materials and nanocomposites are being reported for sensing, detecting and quantifying analytes in liquids or gaseous phases [5] [6] . Recent areas of interest includes bioelectrocatalytic immunosensors based on the dendrimer-associated self-assembled monolayers, protein micropatterning on sensor surfaces for multiplexed analysis, electrochemical response of artificial receptors based on a nanostructured conducting polymer, polypyrrole, or graphene [7] [8]. Because of their ability to act as effective immobilization matrices and electrocatalytic properties, both nano-objects like nanoparticles of metal or metal oxides, quantum dots, carbon nanotubes and graphene; and nanostructured materials like templatebased materials, advanced organic polymers are of high interest for the rational design of bio-functionalized electrodes and related (bio-)sensing systems. Such materials have been reported to improve bioelectrode performance in terms of sensitivity and selectivity (enzymatic biosensors, DNA sensors, immunosensors and cell sensors) or power (biofuel cells) [9] [11].
The research in the field of incorporating nanomaterials into electrochemistry is still of interest to achieve the industrial needs. The future of nanomaterials in electrodes field like biofunctionalized electrodes is expected to move beyond just biosensors or biofuel cells into self-powered sensors and smart sensors that for example can sense and deliver drugs or power a signalling device like theranostic devices. It is required to have better engineer electrode surfaces at the nanoscale for new critical additional functions to the electrodes.
Another area could be of interest is the utilization of nanoparticles as modifiers of the electrodes and as labels. Carbon nanotube-based electrochemical biosensors have been reported as amperometric enzyme electrodes, electrochemical bioaffinity sensors, and carbon carriers for amplified biodetection [12] . Recently, graphenesupported nanocomposites have shown fascinating advantages in electrochemistry for sensor development [13] - [16] . Graphene based enzyme biosensors, graphene based electrochemical DNA sensors, graphene based immunosensors and graphene based enzyme biosensors have been reported in many publications which have been well-documented in recent review articles [17] . For example, grapheme-Au nanocomposites hybrid were synthesized by in situ growth of Au nanoparticles (AuNPs) on the surface of grapheme nanosheets in the presence of poly(diallyldimethylammonium chloride) (PDDA), which improved the AuNPs dispersion and also stabilized cholinesterase with high activity and loading efficiency [18] . Therefore, detection performance of nanomaterial-based detectors has been enhanced in term of sensitivity, limits of detection, and peak capacity, along with various biomedical applications.
Spectroscopic Based Methods
Some of the important areas of research under detection and determination include the enhancement of Raman scattering from molecules adsorbed on nanostructured metal surfaces, known as surface-enhanced Raman scattering (SERS). Substrates can be roughened metal films to highly ordered plasmonic nanostructure assemblies with nanometer-scale control over size, shape, and distance have been fabricated using various lithographic and nonlithographic methods and tested for the trace-level detection of various analytes. Examples include spectroscopic characterization of vibrational modes in artificially designed DNA and nonlinear optical spectroscopy for biomolecular structure at solid-liquid interfaces [19] - [21] . Substrates of gold nanomaterials were reported to enhance the detection limits of human serum albumin through SERS [22] . Immunoelectrochemical detection of protein tumor marker was reported using carbon nanoparticle with cadmium sulfide biotracers [23] .
Nanoparticles (NPs) offer biocompatibility, low toxicity, and easy modification of thier structures to incorporate biofunctionality. Such properties in addition to optical properties of nanoparticles make them useful for a wide range of applications such as sensing. The color change of gold nanoparticles, for example, makes them useful for various biological detections [24] . Silver nanoparticles have good chemical stability and conductivity, and excellent optical properties that are extraordinarily efficient at absorbing and scattering light. Thus, silver is extensively investigated for several applications including metal enhanced fluorescence and surface enhanced Raman scattering, which can be used for colorimetric detection and quantification of targets [25] . Magnetic nanoparticles, such as iron, nickel, and cobalt, display excellent conductivity and are often used to concentrate samples. Iron oxide has been utilized as a contrast agent in magnetic resonance imaging as well as the immunomagnetic separation and detection of, numerous pathogens. Research is required to develop improved ways to produce magnetic nanoparticles focusing on ensuring precise composition, uniform surface modification, and reproducible functionalization [25] .
Fluorescent quantum dots (QDs), of a semiconductor core such as cadmium, mixed with selenium or tellurium, surrounded by a semiconductor outer shell, often zinc sulphide, and a layer of polymer to stabilize the QD, and allow for (bio-)chemical functionalization, are of unique optical properties when compared to conventional semiconductors, organic fluorescent dyes, and proteins. QDs offer excellent photostability and tunable emission spectra from the ultraviolet to the near infrared region, simply by modulating their size. Due to their photostability, QDs avoid the problems of self-absorption, self-fluorescence, and photobleaching from which traditional fluorophores suffer. Therefore, QDs offer applications within many different areas, including waterborne pathogen detection [26] .
Polymeric nanoparticles encapsulate a fluorophore within a polymeric coating like fluorescent silica nanoparticles have been applied for detection using fluorescence spectrometers or fluorescent reading microtiter plate readers, as well as in flow cytometry. The protection of the fluorophore by the polymer provides high stability under a range of conditions proving superior to organic dyes in terms of photostability and versatility [27] .
Chromatography in Detection
The introduction of nanotechnology in chromatography like liquid chromatography/mass spectrometry (LC-MS) and capillary electrophoresis/mass spectrometry (CE-MS) has resulted in new findings in the study of DNA adduct formation caused by carcinogenic substances, including anticancer drugs. Sample handling and introduction also can benefit from nanotechnology. By emergence of nanotechnology, several analysis techniques are being improved; single cell analysis, in chip/micro machined devices, hyphenated technology and sampling techniques.
Methods where nanomaterials are used with chromatography for the enhancement of separation and thus analysis are also of recent interest. Solid-phase extraction by packed multi-walled carbon nanotubes, followed by LC-MS were reported for the determination of drugs including β-blockers and non-steroidal anti-inflammatory drugs. High extraction efficiency was reported for most drugs, which is explained due to the large specific surface area and high adsorption capacity of this nanomaterial compared with other conventional solid-phase extraction sorbents [28] . Seeking for possible separation and characterization of small quantities is another area of interest. Nano CE, a suitable technique for samples that may be difficult to separate by nano-liquid chromatography, is employed especially in proteomics and genomics and it has gained increasing importance. Detection of drugs at low concentration and analyses of proteins and nucleic acids at low levels can be achieved using chip based nano-liquid chromatography and nano-capillary [29] . Secretory vesicles can be chemically and individually analyzed with a combination of optical trapping, capillary electrophoresis separation, and laser induced fluorescence detection.
Paper chromatography (PC) has found many applications in biology and biotechnology. For example, gold and silver nanoparticles were reported to detect protein bands after the PC method. PC was performed on a solution containing bovine serum albumin protein. Then, the gold and silver nanoparticles were exploited for paper coloration. It was reported that location of the protein bands was clearly distinct and detectable with this technique [30] . Nanotechnology contributes in the recent research related to chromatography instrumental design. For example, battery-operated nano-flow pumping system with a stop-flow injector has been reported and integrated with an on-column UV-absorption detector that was reduced in LC size to an acceptable weight and power usage for field operation [31] . A detection technique for ion suppression in LC-MS has been reported by adding a probe to LC mobile phase. The probe is so hydrophilic that it is not adsorbed in a reversed-phase nanoflow LC column [32] [33] . More research is expected toward improving the detection limits and toward the design of portable instruments.
Computational
Computational chemistry is one of the great scientific success stories of the past decades. Modeling and simulation related work would promote understanding the properties of materials and nanomaterials [34] - [37] . Coupling modeling and computational studies with nanotechnology will help develop the nanomaterials designing with required properties that may enhance the detection.
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